SUMMARY Two groups, one of 824 adult diabetics and one of 320 age and sex matched non-diabetics, were examined for abnormal glucose metabolism and calcifications on anteroposterior shoulder x rays. Two hundred and sixty two (31-8%) of the diabetics had shoulder calcification compared with 33 (10-3%) of the control group, with a preponderant localisation in the right shoulder. Diabetes of long duration treated with insulin for a long time was associated with a larger percentage of shoulder calcifications. These data and previous laboratory findings suggest a possible pathogenetic correlation between the prevalence of calcific shoulder tendinitis and diabetes.
Diabetes is a common disease, affecting about 6% of the Athens population, and generally making the patient susceptible to a wide range of metabolic disturbances. 1 A variety of rheumatological syndromes, such as osteopenia, gout, pseudogout, neuroarthropathy, osteolysis, carpal tunnel syndrome, osteoarthrosis, Dupuytren's contracture, cheiroarthropathy, diffuse idiopathic skeletal hyperostosis, and periarthritis, may all present in association with diabetes mellitus. Only neuroarthropathy and osteolysis are definite associations, the others being considered as probable or even possible associations. 2 Periarthritis is a term which refers to inflammatory disorders of structures surrounding joints-that is, tendons, tendon sheaths, capsules, and bursae. Publications discussing the relation between diabetes mellitus and periarthritis are few. Only three controlled studies have been published. Two suggest a four-to sixfold increased prevalence of association between frozen shoulder and diabetes3 4 whereas the third records calcifications of the shoulders in a small group of diabetics.5
The purpose of this controlled study was to investigate the prevalence of calcific shoulder tendinitis in a large group of adult diabetics and to report Accepted for publication 19 The greater number of calcifications in the right shoulder may be related not only to diabetes mellitus but also to the fact that most of the population is right handed and thus there is increased risk of microtraumas in this shoulder, which may be responsible for shoulder tendinitis.7
A close relation between diabetes mellitus and calcific shoulder tendinitis is indicated by the finding that the mean duration of diabetes mellitus in diabetics with calcific tendinitis was significantly longer than in the diabetics without calcification, and that a higher percentage of diabetics with calcific shoulder periarthritis had been treated with insulin and for a longer period of time.
It is well known that in longstanding and poorly controlled diabetes mellitus angiopathy is more common and severe. Experimental studies have shown that decreased blood flow in the shoulders facilitates and precipitates the calcification of the surrounding tendons.8 9 In addition, studies in tissue cultures and in cultures of fibroblasts from diabetics have shown that insulin deficiency inhibits collagen synthesis10 as well as producing an early senescence of fibroblasts,11 mechanisms which may contribute to calcification of the connective tissue. 7 Furthermore, defective formation of glycosaminoglycan is suggested by the work of Schiller and Drofman, who showed that insulin was necessary for the production of glycosaminoglycan from glucose.12 In rats made diabetic by streptozocin the enzymes responsible for degradation of glycosaminoglycans were increased, an effect reversed by the transplantation of pancreatic cells. 13 In addition, in such rats 24 hour glycosaminoglycan excretion was increased and correlated positively with the duration of experimental diabetes mellitus. A significant reduction in the articular and periarticular tissues was shown by the alcian blue stain. 14 15 It is well known that chains of chondroitin sulphate bind Ca++ ions16 and that endochondral calcification is accompanied by a decrease in glycosaminoglycan content of the tissue. 17 It appears possible that apart from these interrelations between diabetes mellitus and calcific shoulder periarthritis other factors, perhaps genetic or immunological, have at least some role in the pathogenesis of calcific shoulder periarthritis in adult diabetics.18 19 Of the diabetics with calcific tendinitis of the shoulder, 32-4% were symptomatic, which is in accordance with the study of Simon, who reported a similar percentage (34.5%) in calcified shoulder periarthritis not related to diabetes. 20 In conclusion, it appears that calcific shoulder periarthritis has a high prevalence among adult onset diabetics, and that an interrelation exists between diabetes mellitus and calcific tendinitis of the shoulders. Many factors may play a part in the pathogenesis of calcification in diabetes mellitus, and as diabetes mellitus is a multifactonial disease calcific shoulder periarthritis may also represent a multifactonial entity. 
